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predictably done, to affect permanently the probable rainfall or
snowfall at certain times of year.

Our classification of modification techniques can take the "warming"
due to CC>2 as point of departures one category is affecting the
global radiation balance.* According to the preceding chapters, there
is now little doubt that this can be done on a huge scale. It is
exactly what we are doing with C02. The fact that it is uninten-
tional and that the consequences may not be welcome do not contradict
that we know how, at some expense if necessary, to change the worldss
climate more than it has changed in the last 10,000 years.

Warming the atmosphere currently is more economical than cooling it,
because it happens as a by-product of energy consumption that would be
costly to reduce or terminate. If we were faced with a "little ice
age" over the next centuries, we might be glad to get some of that
C(>2 in the atmosphere at no cost and without having to negotiate
climate change diplomatically. But we know that in principle cooling
could be arranged. Volcanic eruptions have done it. Considering the
development of nuclear energy in both its explosive and its controlled
uses and the feat of landing a team on the moon and returning it safely,
and that we now know how to warm the Earth's atmosphere, we should not
rule out that technologies for global cooling, perhaps by injecting the
right particulates into the stratosphere, perhaps by subtler means,
will become economical during coming decades.

Next are nonradiative climate interventions. Possibilities include
changing the courses of rivers (discussed in the Soviet Union), damming
seas, and opening sea-level canals.  Some would be within the juris-
dictions of nations, some international.

Weather modification should also be assessed with a long-term per-
spective. Techniques for precipitating rain and snow, acquisitively
because the precipitation is desired or pre-emptively to dump it else-
where, could have a mitigating effect on undesired climate changes even
if the time to develop them to the point of economic utilization were
as long as the time that has elapsed since the first communication by
electric spark.

Some control of hurricanes may be achievable. Attention is usually
on their destructiveness, but in many places hurricanes are a deter-
minant of rainfall over large areas. Systematic suppression would
create a significant change in regional climate.

One more illustration that climate and weather modification are not
an empty or uninteresting category is the possibility that the floating
arctic ice cap could be made to disappear during part of the summer by
depositing some substance, like soot, that would absorb the sun's

*"Warming" is in quotation marks because the greenhouse effect is a
global average temperature phenomenon but may result in colder as well
as warmer temperatures in particular localities, or during particular
seasons, and the "warming" is, furthermore, likely to be less important
as a temperature change than as a determinant of winds, clouds,
precipitation, sunshine, and other components of weather and climate.